There were 160 incidents associated with regional anaesthesia amongst the first 2000 incidents reported to the Australian Incident Monitoring Study. They were categorised into 6 groups; epidural anaesthesia (83), spinal anaesthesia (42), brachial plexus blocks (14), intravenous local anaesthesia (4), ocular blocks (3), and local infiltration (14). The largest single cause of incidents involved circulatory problems; these occurred in all the groups except brachial plexus block (30 cases of hypotension, 7 of arrythmias, 3 of cardiac arrest, 2 of hvpertension and I of myocardial ischaemia). There were 24 drug errors, of which 10 involved the "wrong drug" and 4 "inappropriate use': With the exception of these, all the remainder involved problems specific to regional anaesthesia: 26 inadvertent dural punctures; 19 failed or inadeqllate block5;' J4 dural puncture headaches (all cured by blood patches); JO inadvertent total or high spinal blocks (of which 7 required arfljicial ventilation); 5 blocks on the wrong side or in the wrong patient; 3 late hypoxic incidents and a variety of miscellaneous problems. Three-quarters of all incidents occurred in the presence of an anaesthetist and over 90% in patients of ASA Groups I-Ill. Rapid recognition by the anaesthetist prevented many potentially life threatening events, and the only death was as a result of surgical bleeding.
"Since the concentrated solutions of cocaine have been replaced by less toxic agents ... death from local or regional anesthesia has disappeared from surgical practice. The writer is unacquainted with a single case of death ... The relative rarity of death from narcosis (chloroform, I in 2000; ether, 1 in 5000) may make this advantage seem insignificant; but it is only necessary for an operator to lose one patient by narcosis, to have this apparent insignificant advantage brought forcibly to his attention:' -Sherwood-Dunn, 1920 I Time and experience have since illustrated that regional anaesthesia can in fact result in morbidity and mortality. The anaesthetic literature, however, often highlights the uncommon and unusual complications. What actually happens in every day practise may be quite different.
It was therefore decided to study the first 2000 incidents reported to the Australian Incident Monitor-ing Study to elicit information of relevance to problems occurring with regional anaesthesia in current anaesthetic practice.
METHODS
The first 2000 incidents reported to AIMS were analysed, AIMS involves the voluntary, anonymous reporting of any unintended incident which reduced, or could have reduced, the safety margin for a patient. Details of the AIMS methods are provided elsewhere in this symposium, 2 The 160 incidents which occurred in association with regional anaesthesia and were deemed applicable to this study were classified into six groups (epidural, spinal, brachial plexus and intravenous anaesthesia, ocular blocks and local infiltration) and were analysed to determine the type of problem involved, the stage of the procedure at which it occurred, the outcome to the patient and the status of the operator in charge of the procedure. The problems that occurred in each group were then categorized; with the exception of circulatory problems and drug errors all categories were of problems specific to regional anaesthesia.
RESULTS AND DISCUSSION
Of the 2000 incidents, 160 were deemed applicable to this study, Some details are summarised in Tables  J to 4 and Figures 1 " Circulatory incidents are described in Figure 1 . b Postoperatively, due to epidural morphine. One case each of failure of endotracheal intubation (epidural successfully used), removal of supposed intrathecal catheter, removal of epidural catheter in recovery after failure by operator to document insertion, epidural catheter inserted in the wrong patient, sheared epidural catheter, unilateral lower limb numbness, and spurious hypotension due to monitor malfunction treated with vasopressors.
Epidural Anaesthesia (83 incidents, see Table 1 )
Dural puncture accounted for one-third of the problems: contributory factors cited included obesity, inexperience, fatigue, stiff radiopaque catheters, patient movement and sticky glass syringes. Fifteen of these 26 patients (58%) developed a post dural puncture headache; 11 required an epidural blood patch. No headache developed in 6 of the 26 patients, and 5 of the 26 reports did not state whether or not a headache occurred.
Circulatory problems accounted for 240/0 of the epidural anaesthesia complications, with hypotension making up over three-quarters of these ( Figure 1 ). Hypotension usually occurred secondary to unrecognised pre-operative hypovolaemia, and was due to a variety of local anaesthetic solutions and opiates. One was a case of anaphylaxis following the administration a Syslolic blood pressure> ... 60 and <90mmHg b S},stollc blood pressure < ... SOmmHg C Systolic blood pressure> 160mmHg FIGURE I: Circulatory incidents during regional anaesthesia. There was also one case of severe hypotension secondary to obstruction to venous return b and one case of myocardial ischaemia.
Anaesthesia and Intensive Care, Vol. 21, No. 5, October, 1993 of a cephalosporin; the patient had previously advised of an allergy to penicillin. This patient was transferred to an intensive care ward and required an adrenaline infusion. There were 6 total spinal blocks. In all cases recognition by the anaesthetist was rapid; 4 required artificial ventilation but no patient came to any harm.
There were 2 cases of cardiac arrest under epidural anaesthesia. The first was as a result of inadvertent intravascular injection of bupivacaine and adrenaline, with a successful resuscitation. The second cardiac arrest followed a 5 litre intra-operative blood loss during a transurethral resection of the prostate; the patient could not be resuscitated. : Drug errors during regional anaesthesia. "There were also two cases of overdose with brachial plexus blocks.
Drug Error
Drug error was responsible for 17% of the incidents; all involved the wrong drug being given. In half the drug was given intravenously; these included opioids, atracurium, and a bupivacaine infusion. The 4 wrong drugs given epidurally included an antibiotic and the wrong concentration of local anaesthetic. Wrong drug errors are considered separately in this symposium. 3 Inadvertent intravascular injection occurred in 5 cases; 2 of these patients had grand mal seizures but came to no harm.
Late hypoxia occurred in 3 patients; in each case hypoxia was detected at least 4 hours after an epidural morphine injection. Details of 7 miscellaneous incidents are presented at the bottom of Table l. Spinal Anaesthesia (42 incidents, see Table 2 ) Circulatory problems accounted for over one-third (15) of the 42 incidents, and hypotension accounted for 13 (nearly 90%). The most serious incident was a cardiac arrest that occurred secondary to severe hypotension during an orthopaedic procedure. It took 15 minutes to regain a cardiac output; the long-term outcome to the patient was not stated. A second serious incident involving hypotension was a myocardial infarction. Other incidents involving hypotension were bradycardia (lout of 15), arrhythmia (lout of 15), and sympathetic blockade potentiating hypovolaemia. It is common practice to sedate patients during regional procedures. One patient in whom respiratory depressants were potentiated by hypovolaemia sustained a respiratory arrest in the recovery room following continued bleeding.
Failed block following spinal anaesthesia was reported in 12 (29"70) of the 42 incidents. Poor technique or inadequate dose may cause an inadequate spinal block; however, an unsatisfactory block was in most cases a surprise to the operator after what otherwise appeared to be standard, accepted techniques and doses. In 2 cases of failed block, the anaesthetists proceeded with general anaesthetics with subsequent failed endotracheal intubations.
Five cases of drug error were reported. None involved error with a local anaesthetic agent. Three cases involved "ampoule swap"; 3 in one a vaporiser was "left on" and in one excessive intra-operative sedation resulted from a midazolam overdose.
There were 4 incidents of excessively high spinal block. Three patients required artificial ventilation for more than one hour; however, no long-term morbidity resulted.
Post-dural puncture headache occurred in 2 of the 42 patients, involving 22 gauge and 25 gauge spinal needles of unspecified types; both were successfully treated with epidural blood patches. Four miscellaneous incidents are listed at the bottom of Table 2 .
Brachial Plexus Block (14 incidents, see Table 3 )
Local anaesthetic toxicity featured in 6 of these; 3 cases had a positive aspiration for blood. Although 2 patients suffered grand mal seizures, there were no long-term sequelae.
Three of the 14 incidents were failed blocks; all patients proceeded to have uneventful general anaesthetics. In a further 2 incidents the block was inserted on the wrong side. In one of these patients a second block was performed on the correct side; the ensuing blIateral phrenic nerve palsies resulted in the patient undergoing artificial ventilation until they "wore off".
Other incidents included a pneumothorax following a supraclavicular approach to the brachial plexus, a laryngeal nerve palsy and an arrhythmia (ventricular ectopics) due probably to pre-operative hypokalemia. b One case each of pneumothorax, laryngeal nerve palsy, and ventricular ectopics.
Regional Intravenous Anaesthesia (4 cases) All 4 incidents involved failure of the tourniquet; 3 occurred during induction of the block and 1 during the maintenance phase. In one incident the operator deflated the cuff by mistake. Prilocaine was used in 2 cases, lignocaine in one, and in the final case the drug was not stated; there were no convulsions. Three required general anaesthesia, which was uneventful.
Ocular Blocks (3 cases)
The first was a "wrong drug" error when a peribulbar block was inadvertently topped up with midazolam. The second involved an excitatory response to propofol which disrupted the surgical procedure. The third was an episode of bradycardia and hypotension of uncertain aetiology in a diabetic with ischaemic heart disease; the differential diagnosis included oculocardiac reflex, myocardial ischaemia and hypoglycaemia. No patient suffered lasting morbidity.
Local Anaesthetic Infiltration (14 cases, see Table 4 )
Six incidents involved circulatory problems (see Figure 1 ); these included bradycardias following combinations of fentanyl, droperidol, and propofol, and following injection of an intravenous antibiotic. One patient had a vagal arrest following peritoneal traction by the surgeon during a herniorraphy under local infiltration; this patient had not been seen by an anaesthetist until this intra-operative event. Another patient had a cardiac arrest during an embolectomy under local infiltration; the patient's immediate past history included an acute myocardial infarction requiring inotropic support. This patient later died in the ICV. • Circulatory incidents are described in Figure I .
There were 2 failed blocks. The first was attributed to poor technique; the second was performed by the surgeon, and required conversion to a general anaesthetic.
Two patients had infiltration of the wrong side due to failure to check. 4 There were 3 drug errors. The first was local anaesthetic infiltration after 50,000 units of heparin had inadvertently been given subcutaneously preoperatively; this procedure was abandoned. The second involved apnoea following sedation with intravenous midazolam and ketamine. The third incident involved the anaesthetist handing a syringe of local anaesthetic to the surgeon for a digital nerve block, only to realise immediately after injection that the lignocaine solution contained adrenaline. Fortunately, no harm occurred.
Timing of Incidents, Status of the Operator and ASA Status
Three-quarters of all incidents occurred in the immediate presence of an anaesthetist; this was a consultant in 52070 a trainee in 40% and a non-trainee in 8%. Sixty-six per cent of the patients were of ASA I or 11 status and 28% were classified ASA Ill. Thus, the majority of incidents that may have resulted in harm to the patient occurred in "low risk" patients when a consultant or trainee was present.
Outcome
No change or minor physiological change was reported in 62% of incidents and a major physiological change in 24%. The incidents in which morbidity or death occurred were examined in detail. Morbidity following regional anaesthesia was reported in 22 incidents (13% of the 160 cases); 16 were due to epidural anaesthesia. These included 12 post dural puncture headaches, all of which were relieved by epidural blood patch, and 3 circulatory incidents. Two involved hypotension which was reversed with vasopressors. The third was a case of a high spinal block in which the patient developed pulmonary oedema after resuscitation and required ventilation and inotropic support. The eventual outcome was not described. The remaining case of morbidity due to epidural anaesthesia involved a unilateral numb leg with an epidural infusion of local anaesthetic and opiate; this resolved on cessation of the infusion.
Spinal anaesthesia accounted for 4 of the 22 cases of morbidity. Two were post dural puncture headaches; both were relieved by epidural blood patch. The third was a case of failed spinal anaesthesia in which endotracheal intubation was complicated by preexisting but unknown tracheal stenosis. The fourth was a case of cardiac arrest secondary to hypotension, which was successfully resuscitated.
The remaining cases involved a pneumothorax following a supraclavicular brachial plexus block and a death from surgical blood loss during epidural anaesthesia for transurethral resection of the prostate.
CONCLUSION
The incidents reported to AIMS illustrate that a regional technique is not without some risk to the patient. The concept that one can relax as "It's only a local" is once again shown to be false. This study highlights the high proportion of hemodynamic events associated with regional procedures, the fact that respiratory depression does occur, and the vigilance required to prevent disastrous consequences. Most incidents were rapidly recognised and appropriately managed by the anaesthetist. The only death was as a result of surgery.
